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which was a month of phenonienrtl snowfall. In our 
computations we havs ignored the ra1infaU because of a 
re ettable paucity of dnt>n and the insuperable diifi- 
c3ies encouaterecl in  a11 attempts to segregat,e t81ie rain 
from the snow. IIou'emr, the writer believes that, in an 
average season t,hc t.otal rninfnll will not exceed 10 per 
cent of the t,ot,al prec.ipit.nt.ion. This rainfad factor :iliiil 
loss& by evaporation : a i d  soil nbso ip th  >roheblv ac- 
count for t.he observed diflerences lmtween t. t ie predictrtt 
and talle ac.t.ual change in levcl. 

Snowfall, December to March.. - -. -. . - - - - -. - 
Normal snowfall, December to March.. .............. .do. ... 

rYt-co,nd jorccad , Apt4 6. 
- -. .inches. 381 

153 
Perceny of normal f d l . _ . . _ .  - - - -. . - - - -. . - - - - -. . - - - -. - 1.54 
Normal c ange in level, A ril to Julv. .............. .feet.. 1.69 
Probable changein level, April to July, 1.54Xl.G9=. .do. - -. 3. G O  
Actual lake level, Mar. 31 (above M. S. L.)- ......... .do. ... 6.325.10 

Probable maximum &age for 1916. ................. .do. ... 6,230.70 
Actual maximum stage for 1916 ..................... .do.. .. 6.230.65 

Tltird jbrecnst, Nay 4. 
Snowfall, December t.o April. .................... .inches.. 
Normal Snowfall, December to April. ............... .do.. .. 

2s1 
193 
1-16 

h m a l  c nge in level, ?dav to July.. ............... .feet. . 1.26 
Probable change in level, ~ a y  to July, 1.46X1.36=. .do.. .. 1.84 
Actual lake level, Apr. 30. .......................... .do.. .. 6,228.56 

Probable maximum lake stage for 1916 ............. .do.. .. 6,230. -10 
Actual maximum lake stage for 1916 ................ .do.. .. G, 230.65 

First year trial foreca..sta, 191 5.  
By the same iiiet~liod os t,liat ctescribecl in the foregoing 

aphs, tr-id es.#i?/mtcs of tlie ni:wiiiiiiiii level of t . 1 ~  Lytgr the suninier of 1015 were made in the fall of thatv 
year. 

The estimatis for 1915 were based on 10 stations, 
instead of nine; t,he 10th station TVBS Lewer's ranc.li, 
Nevada, wliic,h mas dropped froni t,lie list because t.lie 
observations were discontmued at tmliats place in Noreni- 
ber, 1915. 

In the S r ing of 1916 another investigation w.zs iiiicler- 
taken anc completed for the nir osc of ascertaining 
whether satisfactory results nii- it e had lw the snnic 
method, but with a sninlbr nuiii.er of recorcls'. For that. 
UI ose we select.ed four stations-nniiiely, Ti~lioe, C!d. ; 

&c&nney, Cal.; Marlette Lake, Nev.; and Bijou, C d .  
In makin this selection we lind in mind the fnct t.liat at 
ordinar fcvels the avcrage sensoiial snowfall is appre- 
ciably 6ss  on the east side of Lake Talioe t h i  011 the 
west side. The averagc. snowfdl for tlie entire T:ilioe 
basin used in the second iiirestigation was that baaed 011 
the records €or t8he four stations namecl. 

Percenxof normal fall- ....................... .per cent. . 

\ !  l! 

CONCLUSIONS. 

The results obt,nined in 1915, a season of lidit sIiO~vf.zU,  
and those for 1916, a season of heavy snowhl,  indicate 
that the roposed method is prnct,icnl, aiid that the 
estiniat,es Eased 011 snowfa11 records for four stations are 
of practically t,he sanie degree of ncciiracy :LS those based 
on a larger number of records. 

. i  

ANNUAL RISE IN THE COLUMBIA RIVER. 

By ~ O Y D  D. YOUNQ, Assistant Observer. 
(Abetract.) 

As is well known the annual rise in the Columbia Rivcr 
is due to the melting of the accumulated snow ?f s ring 
in the higher levels of headwater streams, and IS, t !i ere- 

fore, conditioned to a greater or less extent upon the 
:iniount8 of siiow which reinailis upon the ground until 
Carl\- siininicr aiid dso tlic teniperaturc over the watw- 
s1id driring thp nioiitlis when nifaltiiig is goin 

'l'liv follwviiig t t~l)li>, ('1 ~nipilcd from t,hc. IONTHLI- 
\ V F . ~ T I I ~  11 FVIEW, shows t h  tempraturc aiicl preci i- 
tatiuii clwr t i!ortIivii Plnteau (luring the snowynll 
SPnsoI) of 191 5-1 6 .  

f; On. 

Mnnlli. 

Deeemlvr ......... 1915. ........... ................ I OF. 1 OF. I I n c h .  1 Imhts. . 32.2 +0.3 1.58 -0.2 

191lj. 
Jnnunrv. .................................... 
FQ'eluUiW .................................... 
h r e h  ....................................... ...................................... 

Tlie n b o w  table sliows t,liat the temperature was below 
llfir1Ilii,l and t h  mcipitation above normal. Those con- 

for iiiniiy snowi'nll st.:i.tiom re orted niorc snow than had 
been prcvi(-asly rcw-~rd~cl, an%niany old settlers reported 
t,hc grcnt.& dcpt.11 of snow in the iiiountaiiis they had 
('I-L'r l~ll!.l\vl~. 

Tlic f~-tllow-iiig sunininry WIS published by the Weather 
Eurtnu in t.hc Oregon Siiowhll BuIlt>tin for March, 1916 : 

Last winter m s  unusually ccM, and tlie snowfall not only began 
~arlier in the fall and ended later in the spring t,han usual, but the 
iiiiiouiits t.liat Id1 were the henviest in years. The snow now in f.he 
mountains is w?!I psckerl and 11x3 a high water content. Much of that 
1r1iic.h l m  RU far melted. sodiecl into the ground and the soil is well 
nioist.enet1 to a oil dept.11. Under normal tem erature conditions 
during April ai&Isv higher waber than usual w81 occur durin the 
annual rise in the G'ohnibia River and those cultivating bottom fmds 
8hould govern tlicmselres nccordingl y. 

' h s  uppw t.ribut,arivs o f  the Colunibin be an to rise 
cnrly, thc 1G:)cltcnni 1i~ii.r tlic end of A ril, nil 5 tlie Pend 

gr:idudy and st,ciidily aI'1.c~ t P ie first of April. Cold 
wmthcr n~:ilr the r i d  of May t,eiiipornrily checked $he 
rise in t.hr t,ribut,nrirs and tlie crrsts occurred in the Peiid 
d'urrille cnrly in Jnly niid in the Kootenni lata in June. 
The Siiakc Xiwr rcnc.lied the crest later than usual, 
a.bout the iiiiddle of June, but was well on its way down 
whcn t.ho c.r& in t.ho Colunihia arrived. 

l'hc siiia.11 discharge of t,he Snake R.i'F(tr was the most 
uncsprcted fvnture of tlw flood. The highest stage 
reached at Lewiston wns 5.3 fect below t,hn flood stage 
a.nd at  Plipmia the crest wns 1 3  feet below the flood stage. 
As usual, t.hc CuluiiibiiL at  I~mat.illn., mid to a lesser extent 
tlic bnckwatctr from the Columbin at  Portsland, closely 
followed tlie niovciiient.s of the Snake River. 

The flood stage wiis reached at  Portlalid, Oreg., on 
May 7, but c.oolrr weather over the up ier watershed 
caused the watrr to rccede on Ma 19. IT he river was 
npain nbcn-c! tjic iliioci stage. from dy 33 to 35 inclusive, 
n f ' t , ~ ~  which it €VU almit 0.5 foot, reiiiainiiig nearly sta- 
t.ioiiiiry uut,il Juni. S whcn it hcgaii to rise again. The 
cwst8 I V ~ I S  r e ~ : d i d  (111 3ulp 4 aid  5 with a stage of 23.9 
fect. 'Yliis is t,he h e s t  date 011 which the crest of the 

!T niiimnl rise liiis ciccuiwd nt Portland siiici+ gagc roadin 
were begun at that place; the latest date previousy 
recorded wa.s July 3, 1Y80. The crest at  Portland was 
accurately forecast as to time of occurrence, but the 
actual hclglit was 0.3 foot higher than the stage forecast, 

dit,icsns wrc? pro 1 mldy niore pronounced at higher levels, 

d'Ordle curly in Ihi-; t,hr up er Co 7 uinbia itself rose 
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B m e r e  Ferry ........... 
Newport ................. 
Marcus .................. 
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1 FCft. 
liootenai .......... 23 

Columliia .......... 24 
Fend d‘Oreille ... .I 16 

JULY, 1916 

wenatcbce ................... do ............ I ‘40 
Kennewick .................. .do ............ 2s 

14 Weim Snake ................... ............. 

due to a rapid rise in the Willamette. TtEble 2, below, 
shows the highest stages reached at the various gaging 
stations along the river. 

46.4 
2 l . X  
10.3 

TABLE 

................. ............... Kamiah 
Lewiston. 
Ripria.. .................... 
Umatilla ................. 
The Dall ea... ................. 
Cascade Locks.. .............. 
Vancouver .................... 
Portland ................. 

stages 

........ 12 13.; 
$t j 11;. i 

17.0 

Clearwater 
Snake 

Columhis ......... a5 23.9 

do ............ 32.7 
do]. ........... 

............. ! 
.do ........... .I 
do.. .......... :; I 4Cl. 4 

;: i $1; Wlllametts ........ 
i 

+0.12 
+1.% 
+0.29 
-2.42 
+1.26 

rise 

-n.w 
+1.211 
+ O . N  
-1.li 
+ ] . i s  

Highest 
stsge, 
1916. 
- 

Tfrl.  
32. i 
23. B 
32. R 

- 

Dates. 

Jiuie 2. 
July 6 t 6  8. 
June 30 k dulv 5 
.Tulis 3n ta3 Jlli>, 1: 
J i m  30. 
Julie to ?I. 
Jime 111. 
.Time 211. 
June Itl. 
.lmie 30. 
July 1. 
Jiily 1. 
Ji i lv  3 to G incl. 
J u l i  4 to 5.’ 

MEAN LAKE LEVELS DUXINGI JULY, 1916. 

By UNITED STATES T A K E  sUR\’ET. 

[Dated: Detroit. Mich., Aiig. 3, 1916.1 

The folbwing dtttrr  are rcyorted ill the Notice to 
Mirrinrrs of the-above date : 

Data. 

Mean lerel during Julv 1016: 
Above mean sea I& at New York ..... 
Above or helow- 

Mean stage or J m ~ e  1910. ........... 
Mean stage of Julv’l915 ............. 
A-ieragr stage ~w’J’uI~, last 10 ywnrs. 
Highest recorded July sta ge... ...... 
Lowest recorded July stage.. ....... 

Avenge relation of the July level to- 
June level.. ............................ 
August lewl.. .......................... 

Superior 

F F f  1. 
c3J3.3.1 

+O. 17 
+1.10 
+1.25 
-0. I? 
4-2.17 

4-0.2 
-0.2 

Kichigan 

Huron. 
and 1 Erie. 

Frft. Fd. 
331.16 5i3.24 

I 

thtario. 

F1.d. 
24i. 83 

+n. n i  
+?. M 
+l.lC 
-n. ?n 
+3. a4 

-0.1 
+a 3 


